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output signal 



Patent Number: 

Publication date: 
Inventor(s): 

Applicant(s): 
Requested Patent: 

Application 
Number: 

Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 

Cited Documents: 



r EP1 202048 
2002-05-02 

HADA SATOSHI (JP); KUROKAWA EIICHI (JP); NIWA MITSUNOBU (JP); SUZUKI TOSHIYUKI 
(JP) 

DENSO CORP (JP) 
HI JP2002202285 . 

EP2001 01 25865 2001 1 030 

JP20000333319 20001031 ; JP2001 0204728 2001 0705 

G01 N27/407; G01 N27/41 9 

G01N27/419 

r US2002050 455 



Abstract 



A gas concentration measuring apparatus is provided which includes a gas concentration sensor consisting of a pump cell, 
a sensor cell, and a monitor cell. The pump cell works to determine the concentration of 02. The sensor cell works to 
decompose an oxygen containing gas such as NOx and provide an output indicative of the concentration of NOx. The 
apparatus also includes an applying voltage determining circuit which looks up a predetermined voltage-to-current relation 
to determine a target voltage to be applied to the pump cell as a function of the current produced by the pump cell so as to 
preclude the pump cell from decomposing the oxygen containing gas component, thereby minimizing an e rror in 



determining the concentration of oxygen containing gas as a function of the output of the sensor cell. 
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e^*e<Sffl{C7 ^ - K/<» *J*tt*SE3fe8{fi£«lt 

~ft©SISKS?iS#S8!ffJ«:;*:i* < t,» ofc* 

[ 0 0 3 9 ] frt2S2 -fe;nii#ffiJE#&£ or £ 
Htf3*>6. ^*>A-rt©^SKiaB4cj&t;fc*it>-b 

JHH*ta^©«i£fii«:?I^L. -e©M£?iIE&©!&2Hz 
>HiS£ffl£r *£&«,>. cntCkO. 3SSK3K©#fi?m 
it (*^-b» h®&> £^*&^Sii2-fe;u«&tH;fr*nt 

[0 04 0] *fcC©JS^. ^2-b^SCX^-^-k^CC 
^S§m«©8i«fifc##l?&S£. *~*-feJHifc*ja< 

*©£gg|gi83t©#fl?®t (+7*7 h«it) tc«& 

N*^2 2{cfeSgLfcJ:^(c. Sfl2-tr 
[0041] *-^-fe^mi^{cj:om2-b;u©ai 

SfeHl^MiE-rSiS^ (IS^I2 0©ii^) . ^2-fe^ 
S^*- * -tMZffl— * f >/<-rt©R— # 
ia«^<i:TS©Aig*U». *CC. IS^2 3«cl2«g 

it-rtjc* * ffi£ u -ess $ n * £m>. 

[0042] -^T. S33B2 4 {CIB48©^^jSa«lffi^ 

s«. ±ie^*^ 1 5 <omm t 2 0 ©^ £ 

^t)-|±/c^-C&<3. ^-©#a£L/-C. ^^-^-fe;!/© 
tt* -fe;usitfil) fcS-^t. JUi-feA.© 

^£ffl£ Enft]mff £ ©H^*^«0«S cycEnflu^E^ 
tt. x«^-©Eni!iD^E^tt{cri5i^iS:ffiL/cHttiasff 

iets (mi©ffliE#e) . -eor. Sl©«iE^CC 
«fc 0 «!Eo/cEn*n^E«FttxaEfi/jnsEE«:S-^^rm 1 

■fe;U^©EnJ»mEE«r$iJffll-rS (EfJ/)D^E©IffiI#S) . * 
?c. *-^-fe;u©ffl*«:S^. SB2 -fe;u©®eta^;* 
SiETS (m2©|«iE^©) . 
[0 04 3] ogO. -t-^-b^m^fC^OIff 1 -b^U© 
EP/ramiE*iE#Stt£;*ft*©-C. <S5c^ 1 -fe;P©ritt« 
^©^{b^ffl^^tcfc t) 1 ^^©fSlf^iJf^tt 

m^x©^igg) *-S(c«oc£*sr#i. Sfc 
cor. ^ + >^-rt©^S#x^*»j»u<ct^gS 
fem 1 -fe Ju©Entm^iBE«iE*53t6s 3 n s c t *> ?> + > 

^•-rt«:«§fSfi©!ia^*5g|.2>*i. 

ic«fc'9^2-b;i'©maai^AM«iEsn2,©-c. sis^ 
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C 0 0 4 4 ] *ft^2 4 <D9mv±. ±i£i!S3fc 
SI 5t«*J9!2 0©#MB£HtR«:. P I D*ffi*Cfc 

«K©*HMlWflrF*iB< 9Hi«f«iH 3ft S. 10 
1 0 0 4 5 ] ±Mat*92 4©l%HJ{Cfct,i-C« > 
2 5 {Cf5i&t,fc<fc 5 5C> fiia^ 1 ©ffiiE^&JC.fcSEPJjn 

<OJBMJ:»)4«(r»JHM-CHiW5 4Alr». C©»£. aSf 

UfcHWrE|1||0«E»ttO*liE**fft)*l* C 4 4 it *) . 

rt©&SKS»#3aH- -S t^o fc^Fjl^tfj; 0 5W5C 

CO 04 6] *fc. W#g|2 6«:Ettt/fcj:9K:. SffS 20 

jr-fe JWBfttK *) j^-C» 2 feJMMHt 

^*-f«3©K3RtSa**SStfctfc«r©*Sr2 -fe^©** 
BWj**M5e3ftS©"C. RHtt#*9HiiEl»cliiE-C 

[0047] HK. M3&R2 7 Ccett0#*tt!£tftttlig 

(XmBMIkiflfR) . MBMttlLfcNIl'feA' 30 

(om^mmics^. m**©mfi&siftwE4© 

coo48]-^so. mi ^om^mi^mtti 

mi ^^^mKicii'otmn&mjEim 40 

*. te^ffl*'^*©#tt^xgX^K»?SS*iffiKft<^ffi 

[0049] 3**3 2 7 ©E|ttDiiE*SiE^|g4 L-TT cfc 0 
JWttWc it . W5RS 2 8 ICtffi b tc J: 5 K . EIWn^E^ 

tt-c*5En»a«ESiS©«sr**iEi/. m 1 -fe^©*^ 
JBK{ci&i;'c«riaai]iB«Eitai©«**afk3*s. c 

©«te. mi-feJl/©3R^S$i*s^*l>S4'Entn«EitSl 
©«***§ <-r5 4fi(,». *fc. M$q(2g(CiattL 50 
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J: *> «c . EittnsE^ttr & * EntnmEa^©* 7 hs 9 
i-**ieu mi-mi'OfSi^mKicjtox^y-bv 
Sfb§#5. c©*&£. * 1 •^©^^ftai**^ 

[0050] 

C^©HiS©^B] (I&1 ©jg*6©£S!D OT. c© 
»9I*JWWfcUfcJII 1 ©H«i©^ag£iaffifcS£-5-t!ftHjj 

tfgS&i&Btfv l>>x>y>fc&J8$ft*fc©-e*>o 
■C. (©^^©tfXjga-feVlffcJBt,^ &&ffl#*-c 

#©jsg4 ut©n o xigai&ta-*- s„ 

[0 05 1 ] 5fer5iO»{C, tfXfgg-fe >•?©«!&£& 

$#X'£©&5Sg£4NOx^4=&l§IBS 
$ft5fe©-C*<3. ■e©Kffim^4@2?rffl^'ri«ffl{c 

swrrs. 

[0 05 2] #*igg-fe>-* 1 ooftJai^T. ®$S-r* 

>ewsm*6ft5H*iiw <B«nt»?Mgm 1 

4 1. 14 2 % L. T;U 5 *3^8US#£W> 6 

0- 1 4 3 ZftLX®<D±Ticmmwi&*!ax 
r^dSftrt,^. c©5%. 0©±«©H(*miB» 1 

4 1 «C«fcr>#-^ 1 4 1 a75S^gg?*ar430. C©f 

>^-jh 4 1 aZfti.xmm-ti'D-mmomxz&m 

1 5 1 * >^'- 1 4 4 rtKSIAS ft m 1 *■ + 1 
4 4B. fi£f«iSf4^-C©^»)S|514 5*/M/t:St2^ 

tare**. 

[ 0 0 5 3 ] sfc. ia©TW©B*SKS 1 4 2 tea. 

#>742;H 1 OS^-^-b^iaOASsSiW^ft-Cte 
*J. #>^-fe;H 1 0«. f lft>'<-144|^tCS 

£cc. -e-©(S{cgf^*©^sa%^jfj-r-s. 

-fe;H 2 0 «. I2ft>'<-146 (^©K^rSSCCCc; 
C^em*. X«^EEfttJD«F«:«ifili}*?r^-rs. C 
C-C. #>y-bJH 1 01*. ■fMHHCl-4 2*!fM/C 
±T-*f©^Sl 11.11 2*W0. -e©-5%#5C^ 
lftW<-144«Otil 1 lttNOx^RS&m® 

(NOx^^mtjaji,^) r*?.. 

•fe;n 2 0 mmc. mta^mn 1 4 2 *&a,-c±t- 

*t©^gl21, 1 2 24WU ^©5%1tK:^2 9 : --f 
4 6®l©Sgl 2 lfctNOx^Rgtemg (NO 
xtfx&fHBLn^&m) Cft6?H>7*-b;H 

1 0M*-*t;H 2 Ott. ? + >^'-14 4, 14 
6W«:ffffir4IBR*»«fl/r«il 1 2. 122<fcf) 
^Sii^ 1 5 OfiJJCgfffi-rs. 

[0 0 5 4] ■fe>-*J"fe;U 3 0tt. B>Iie*-^-fe;H 2 
0«c*f|Sit,-cS:^6ft-Cfcf). BtWMKt4l«ife/^ 
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r±T— #©mg 13 1. 13 2 -feZ/lMs* 
1 3 0«. *:>^-b;H 1 0£jIjSl,fc&©#;*#>6>N 
Oxifigfcl&fi-rS *>©-?£> D. SS2* + >^'-146 
rtrNOx*#IBl/fcB$«c#i£T-5K3R ; &Sgl 3 2 J: 
OAMilSS 1 4 8<|iJCCg?ttiTS. 
[005 5] S«^IS?S1 4 2©ia<DTffi{C(ii»«® 1 
4 9#&tt6ft. C©*&»®1 4 9«C<J:0;*maiSl 5 

^*tin&?-£/c«>©t:--:5a 5 i0saR3*vci>&. 

[0056] _hiEfllliS©#*jg&-tz>-!>- 1 0 0 (Cfc^ 10 
■C. SP^^fi^SitK® 1 4 7»fft>*-* 1 4 1 
afcSotgil ^ + »<- 1 44CC»A3ft£. -tl/ 
r. C©gM/X#sJ<>7 , -fe.>H 1 0i58£iIi&T£B$. 

#>y-is;i» i i o©mei li.ii 2fg&cmE£Epjjii 

r 4 C £ ra«Kl&WBC 0 , m 1 * + >/<- 1 4 4 F*9 
©IBRaiKKiecrsHV^'-fe^l 1 0*fl-t, -CBBRitftH 
UAft^ftS. fc*sC©£S. !H 1 ?t>'<- 1 4 4fflJ 

©ngi i i3&iNOxT«i4mg-es.s©-c. 
jh io-cfca»*x*oNOxi*»«fs*ir. ^3t©<* 
ft-cA^siss i 5 o tcsFttis n*. 20 

[0057] ^-©fg. #>^"-fe;U 1 1 0iag?*iliSLfc 
gf#*W3B2*--rW<-l 46(Ci£fti£<&. *-i»i2;U 

1 2 Ottt. ^fXcpCD^S^iSSKlCCfctH^^^ 
-f£. -t^-feJH 2 0©tt;fctt. «tiW120 
©«g 12 1. 12 2 ra«C0^©WBE*EPair S C <fc 

;n 3 0 ©ms 131. 132 t5Hcmm<D&K.zwm? 

£C<tr#^4>©NOx#jl7C#)B3ft. -€-©KS2££T 
4K3R*«*«aK14 8(C»fflSft*. *©HL -fe>if 
•te;U 1 3 Otc&ftfcSjStfgtt/XEpK^gft-SNOxjg 30 

[005 8] 2CtC. #>7*-fe;H 1 0. *-*-feJH 2 
OS^-feyt-bJH 3 0©§#f££. 113 (a) ~ 
(c) *ffll>r«9Br4. a*. 03 (a) ~ (c) » 

tmmzRvt-i o x £© 1 1 -c©**^^ 
-r. *ro:. ^>7'^;m$tt*s3 (a) *fBt»r«9i 

[0 05 9] 133 (a)«. £; OT©# 

>7*-te;UEffljn*EEV p £tf >7"-feJl^i£ I p £©»{*=& 

TF-rv- i#tta-c*o. #>^H2;n i o»KiRiSS 40 

l/-c«*>«:*±36i*)©iBia»»*»6flrD. 

&S£AfC3/7 UTS. B«tt©iaR3tE*«>«*«:« 
ta#>7-fe.>H 1 0©^-f>t-y>^R i p«c— S5c 

[0060] cct. #>^-fe;u«iei p LtmmKv 
P <b©BS&iiEnrjniiE*Stt£ itTftSKShtto . 

c©Edtt]^)E#tt{cae(,»^-©^^©!^>7'-fe;l/«ijgI p 
cciSi;r*>7'-bjuEnJ]aaEv p*Joi^«:S!©3*i-5J: 50 
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9tctt->-c<r»s. r«ct>%. 1 1 o©Erojas 

Eft&iGT. «*=a. *7-fe? h = b*>6££EPJjn 
*EfiililLXltf»£3iTr*s9. EPflnSEBiKLX 1 
±-C#>7*H2;UE}«J0fliEVp*ii9:5£$n5. H*5C. # 

>7*-tein 1 o©mei 1 1 (»i^+>'<-i 44® 

©Sg) ttNOx3s§t£mgtN&S#. jJOT'-fejUEflfln 
TOVp iNOxaWMKStrCt,* 9 Ci 

*>6. EPflnf^EiSiSLX 1 tt/-p>7 , -fe^H 1 0-CNOx 
#*£#S?l/&<,>*IS:K:K5£;*ft-S. ^S(ctt. SSI?- 
+ 1 4 4rt£fffie©fl383RiS& <* h 4*i8B) 

Kfi»t4'<< EnttisiffiS^L x i *5S5esnr*s«3 . 

W*.tf»p p mHK 1 0 p p m«aM>&a»&giS8* 

y-fe ;uEPfln^E v p *s*flsp $ ft s . 

[006 1 ] S3 (b) «. -*ijr -feJUtttiO 

T©*— ^^Eflfa^EVmi*— ^-te-M/nftft I mi© 

■feiH2 0». 312 ^-r^- 1 4 6ft<Dmm&&lClZ- 
t;fctttfj£#S£U -e©K5. 2 OCC^fS© 

mavrn 1 ^EPttrr sc <t cc «t 0 m^st 1 m 1 ^m^j-r 

-5. C©i&-£, sfiVT'-feiH 1 0-C©^©Wl/AtlK: 
J:0^1 ^ + >^-.l 44t*Kf2ft>^-14 6 
rt*J3f£©iSK3Rifia («^x.«&p p mHB: 1 0 p p m 

sk) {c«j#snrc»n«. m«o. 5~2(*ais 

©*— *-fe;U*Sfc I m#i£*i£. 
[0062] MCC. 133 (c) «, -k>9-lsA49tt&b 
■C©-b>t*-fe^EPftI^EV s <k-fe>-^-bJU«i(EI si© 

■«*nvrv- i#tiia-c*o. t>mi3 0B*f 

^*©NOxiSe5CMU-CKW«&#tt*W-rS. C© 

ti^. -kisiHzfr i 3 o(c^©miiv s i *Enftrr* 

Ci«C«fc0. »2? + >^-l 4 6rt©NOxigS5CJc; 

i s i *w*-r*. 
[ o o 6 3 ] a i k«. ±fa«js©^^.ass:-fe>-y- 1 o 

04«C>fc^^jSJStftH}S6a©«H5«RS«:^-r. 
>170tt. CPU. A/DRO'D/A^S 

10. *-$-bJH2 0Wt>t^H3 0 

r. d<>7--fe;u®es i ptt®jfctfciHg i 7 i -c#js$ 

ft. -=&^£-teJH£t£ I m««^t^tBS 1 7 2-C#J5e<* 
ft. -fe>1f-bJUmo£ I s 1 7 3-CS'J^$ft 
Cft6SmffiMHiS 171-17 3-CMfc$titc& 
ii£fi«-&ft-eft-7Wn>l 7 0«:lR , 3ji*ft-5. 
[0 0 64] v^rJ>17 0«. «£*fctiig 1 7 ltl 
5tL/c#>7-feJl<a«I pJCiOSf^^tf 1 ©®^^* 

^w-r^iftK:. 8tffa03©EntinsaEii^Lx 1 

t,>. I p^ciocrilO^-biUEntti^JEV 

P^rBIBlJgS'r-S. C©£*. lOtNO 
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v-Cn>i7 0« > Sifctfcffig 1 7 2 r 

a^i/fc-t-f -feji/misi mKi&orifOT'-fe^n 1 o 

©MtlWEEWttfciiiETS. HCC. 7^3>i70tt. 
ttifctttbS 1 7 3r$J£l,7c-tz>i>-feJl>S8£ I s «C<fc 9 

gM/xctJCDN o x«flt**war s. 
coo65] ttc^mtojssmctt. #>zf*A> 1 1 o 

-y>^^ta^cc«. v-/3>i7oai). 

^EUflOWEV p #iEMXtt*flH©d>fit < £ fcfiMuWcR io 

fia#jcc$jD&x.6*-i. coEittnmff*sLPF (n-A* 
-k;n i ofcEpflosns. simnEEfDHfm.it 1 okH 

zW_L#M£ L/ < . L P F 1 8 0<D&rmm*5u sec 
WmZtiZ. ft*>\ LPF18 0B. MxWffiiaS^n 

^yv-fohtzz— &7 j fotucxn^ZintuiBk^. 

[0 06 6]— ^T. 7 0CCte(,>T«. tf> 

^•fe^ssss i p©^aeH (mis^taeffl) tF¥>tb&m 20 

£ftTfc9. -e-*US04«:^-f JJO^-fe./H 10©V- 

ftfc>^. Ip = -1. 8 

mA~2mA©ffiH£^j£gfcttjeH<tL-Ote»3. 4> 

ft< <!:*>-e©K«Tgg*imefflrt-c*>7*-fe;uE(jjnmji 

V p #WJ& £ ft £ J: -5 wrj£©E[Jfln®3EjIjgl L X 1 tfWCfe 

ztixt,>?>. c©Ep/jnmffi&giLxi«:. 7 7 ^f-$ 

£LX-?Ja^l7 Olc^&m&ZtxX^Z. ft*}. & 

EEiS^LX 1 Srst&sts-cvs. 

[0 067] ;£«c. #>7--fe;UEn/jn^E^ttOliiE©6l 
g£05£fflt>T:P»*ffjK:3if?rr-5. ftfc. 05 (a) 

-(c) «B>rias3 (a) ~ (c) ±mmic> wfs&ts. 

RUNOxi&&.&— SO^iTC^^-feiH 10. * 
1 2 0Rtf-fe>-tJ"fe;U 1 3 0 ©&HH££7jrr0 
ST* 9. 0$. ^-CmT^HS <H©A.«P?1 ) itm 
120 3 Tift W b tcM&mXib 5 . 

[0068] m*fzs.m<Disrf*>®#mmv#>7-b)\, 

1 1 0 >f-^>^R i p#±J?-f Sti^. * 40 

>:/-feJH*tt«. 05(a) tC3l(MriRT»#l*tt (0 
©*.»?? 1 ) fr%gJ&X-7n?m& <H©Att^2) fc^ 
ffcU EPfa^fiifSLXlirKSSftSdO^-fe^EiJ 
ftlilJEV p -Ctt-B*tCi«**M)re-.5 Cimi&< ft 
S. H^{CC©3im5i. HI!«i*«*««*>«CH©e±3&« 

ft S®J£S*tff 

4 4, 1 4 6(*3©838JR#i(|Jjnu 05 ( b ) (C7n? 
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-*-feJU©®ftfii« I ml — I rn.ZK.mt) . &tc. -fe 

>?-fc*i sons. NOxi^K^-fBsns^s 
atfgjjirr-sc 05 (c) {c^rj:^{c. -fe>-y- 

iga©8tiiiss£ft-pT3Uis (i&BgiM= i s 2 - i 

si). 

[0069] j»#*aa©±#-?Hi{*£^-ctf> 
y-kjvi 1 o©^-f>t-^>xR i pj^ffiT-r-s^ 

^iC». *>7--fe;M#1£tt. 05 (a) CcHiS-C^f* 
<0©jW££l ) ^6-*|RH-e^T#tt (0© 
A3S^3) tC^ffcU EIttn®Ea«LXl±rSSSn 

s^o^-fe^EnJnmBEVp-ctt. gss&&£5S±{c#&? 

L-rL/S-Ji^ttc^O^-fe^l 1 QXNOxtX^mO 
TOSS, ^cotctb. 05 (b) (c^TJr^CC. 
■bJH#14*J^g^e,-iiii^{c^{kt-S (*x*-fe;l-© 
®SfiBIml-'Im3K:M) s NOx©— 35 

^^JH 1 OXfrmStlXLS'jCttplb. 05 
(c) «c^t-<t^{c. -iz>lf-feJi/^f4i>pj««:||^6 

tlfiS (&fflg|g= I s 3 - I s 1 ) . 
[0 07 0] ±IS©ji0. -f>7'-fe;H 10©f^> 

+ 14 4. 146 fiKDmmmmm&mtb. -en 

*i^0-CNOxjgg[©^tB^M^DS. -ecr. #31 
«6©^!SI©^-Ctt. gS§i*sg*©g{t£^*-fe;u# 

7--fe^l 1 0©EP»D^iff#14*lliET-5C<i:«r#x.-5 o 
[0 07 1] xf<>y-fe;H l 0<DM^"{>tZ 

-^Rip * 3 ±^ l . &mmm&.ifi)%7L idt&c 

r. 05 (a) icmrwmnHimjmzLx i mm a> 
6LX2 (gM) ic$zw?z. c©^. EnsnmiBiES 

LX1©$£ (fTie03©fflta) Ai/hSOSi). 
7--feJt,EPJtamVp*JifflID^CC«iE$tl€.„ SE-5-r. 
miJSLZ/m2 ? + 1 4 4. 14 6rt©SIS^*J 
j^SSnriE^fiCC^O. 05 (b) ©*c3ffejH£ 
tt. 05 (c) ©-fe>l7-fe^U#ttdiifc{C||^-C7n-r^tt 
iftS. &«C. NOxigS©*mj^M*J«ffiStl.5. 
[0072] *fc, *>:/-fe;H l 0©^T--<>f-^ 
>XR i p*i®TL/. ^>7*-bJH 1 OXNOxtfftM 

stizmsicit. #>7-t)ii i o ToitiR&fimgK 

<=.t^S>SCi*6,. -e©^F©*-»-fe^^<ll 
m3«CS-5tir. 05 (a) fC7nrEP»n«)EiSiS?rLX 
1 (^) *>6LX3 (-*iKiS) (c^IiTS. t©i§ 
a. EPJnmBEE^LX 1©«* (H<rl203©ia#a) *s 
< ft 0 . ^>7--b;UEpJomBEV P #*ji>£fiicc|giE 
3^5. SE-pT. ® lS0 c m2 5 i f 1 4 4. 14 

e^^as^^iffisnriE^sfcKO. 05 (b) 

©^e-i?-fe;U!^tt. ^5 (c) ©-fe>-^-fe;u«ftt*sit{c 



(11) 

!§tar7K-r#te£&3. Scic. no xig&<D&tHmM# 

[0 07 3] ^CC. "7^3>1 7 OtCi 931513 ft* 
«. 70CC<fcDHSg$n-5y-f>JU-?>O 

>i 7 o^misagAccm^shs. 

CO 074] @6<Cfel.>T. 5t-rxfy7"l OOTB, 

T. «i«Ta = 4ms e cgKCCgg^ttS. 

■C. Xf-^7"1 OO^YESTft-SCt^^KXf 1 --? 

7-iio k «*. . *tiwto>®m&&m?N o x iggco 

[0 07 5] Tftfc>^. 1 0T», f©B$© 

^-^H^ImJClGCTtf^T'-fe.'Ul 1 0©EflflaiI 

{c-7t,»r«S7©7a-^ + - hicjnL. -e©s$HB& 
c©gs. v,yf-$iLt4xe.nstio 20 

EPfln^ffiSSlLX 1 ^^{ClSD-CfililE^n?.. -e© 

xf-^120 -car. rnistfcffig 1 7 1 -cissi/fc 
sio-T'-fejusss 1 p&m&i2&-. ^xf-^no? 

B. sflfexxv^l 1 O-COMJE&tDBmja&EMMLX 
[0 07 6] -e®^. Xf-^UOTIi, #>7-fe;U 

EP/jQttffv p ©gnksg^tase-r -?iz>i>tmn. 
jc^ru -e©i¥*fflB&j£-f s. 30 

[0077] MCC-£©&. Xf7^150 TB. pff2X 
f77'l 3 OTf^t,fctf>:/-fe;UEftfJlimiEVp£. ff 

12* 7- v -j 1 4 0 -cmmvtc3zitmg.icm>iiiZ}-?z. 

m< Xf v 7 1 6 0 TB. E|7lraHE<Dlii;>3&K:tf >7'-fe 
A** I p*5SSLfctt.«-CSfe*>7--b^^I P«C 

»-3<,>T$#**©8*s&gg (a/f) ^asmr*. $ 

fcC©£#. •fe>-9-b^«iei s «Cg-3t>Tgf#*4»© 
NOxiSS^dl-rS. HWC. t>W13 0KS8 

fil) 1 7 Ofr^KtH^SftSJ^fCfc-^T 40 

[0078] mmig&RVH O x ifig©l£tH». *tv 
7'17 0TB. filEl©m^-f>f-^>^^HJ^*^§f 
S^IHT b jMSiil/fc*»5«»*fl»i|T4. W3S"*MT b 
B. ^W>b--^>^R i p<D*ltB^JW«Cffl^-r5B$ 
fflT*-3t. W^.Bx>i?>2fet*L«{Cfc:Dri 2 8m 
sec. 2 s e c*<DB^J^!Rtfjec«5e$*i.S. *U 
r. Xf ?:/l 7 0#YEST$>SC *ir 

1 8 or^-7-r>f-ic>xR i p^^ffi-r^iS 
sc. x-r? 7-1 9 ort-*a«wai*sasr-5. so 
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[0079] CCr, ±82*7^:71 80©5£?^>b- 
-fl^R i p©&tHf$fCB. *>^H2;bElWJD«EVp 

*saf^s*a. -e<i*-c<Dgias^«g^ta»cDEjift]«E 

K*fl,-cmE*iiE{WXBftflWCC» 10~100ysec 

m&omm-cmfmicmwz.'btiz. for. -£©kj 
p©^tfii*»^Ke.n. 'gs&itmt&w&itMt 

frP>m*4>t-9l'XR i pWfflSW (Rip = 
[0 08 0] Sfc. ±12* f v?l 9 0Ot-$iS« 

amttcis. 3R^-f>f-^>^R i p*s3fS©s«ffi{c 
■c. ^xjgg-fe>iM oo©^i=-ia*i<g<. xb-ov 

fwJtl 0 0%<D±M&fflWtc<i:')t-i'l 5 

sns. gfc. 5fma#±#-rs£. s*o©p i d$u© 

— r^iitc**) t-z 1 5 l^issns. 
[0081] laaecxfyT'i 1 otm&n 

#©iSffl(Cf23£L,fc rEffljn«EJiiE#Sj (C. Xr^ 
1 3 0*ip| r EPttmE195t#&J K. v 7 1 4 0 & 

[0082] ^K. ^>^-fe^EPJlDSff#tt©1«iE^/ia 

(H5l2@6©x?-?:/i i o) «c-ot,»t\ @7©7n- 

71 1 1TB. ^*E. ^©IfiE^S^T**** 

Xf^ll l*J^«S5§tlS. -ei,T. ^<^x-^ 
^1 12-cb. ®fe^ai§i 7 2-csdSiyfc*-*-fe;u 

SS£ I m^r^jitf. -e©m. Xf^l 1 3 TB. * 

-^-fe^mifoDGiMA i m*ficta-rs. 0*0. ^2* 
1 4 6ftzmm<o{Bmmi&& h ^*ie«) 

Kff-3fc«t)©a«*-i'-b^miS I m t g MZ-tt. 
0. 5-2«Agg) <t. IMZm-fcLtc^-Z-bfrnfc 
lmt<Dm*mmA I mit5 ( A I m= I m t g - I 
m> . 

[0 08 3] -e©a. ;f7^i 14tb. ^e-^-fe;u 

mS&©«MA I mCCfcOdO^-b^EPSamKO^iEaA 
Vp4Sfflt4. C©«i:lf. MiESAVpB. ^e^f-fe 

wmnBEvtmtsvih 0 . f -fe jumiiK©^©*^ 

SfiiiD 4>il!t/>t&a (A I m<0©ti^) . lE©tfIES 
AVp*i|g^Sn5. */c. *-*-b;umM©liaM*i 
B^fflJ: 0 «>&t>ig£- (A I m>0©li^) . ®©?fiE 
fiAVp*5|SS^ns. 

[0 0 8 4] f©^. 1 STB. tilESAV 

p©te*tffl{cS^Jt,^TErfljnmJiii:iiLX 1 ©MtttiES 

a 1 ^Siffl-r?.. CtfcCCT ffiiEfiAV p O&ttmt 
mZffiiE&a 1 4B»ta«:0i|K«{c*S. M«:-e©&. 
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X f - v 7 1 1 6 -Cit. miSMJEMA V p *JIE*>©*>**I 
JSflU 1E<Di&&Z7- zf \ 17 EPflomEitlSL 

lEttiESA V p #*©*§£*?• ^118 JCjl*. EfWin 

«eb«lx i omzmismiEma raw** < r 

■5. mktcxy-v^l 19"C«. JiiE&OEPJjlJiiEitigl 

[008 5] ±ta* f - ? y 1 17 cc jrnss. Epjra^EB: 

*tf0!l*.i<H5 (a)OLXlHLX2KW9fb 
*) . SB 1 * + 1 4 4 rt©SS^*M6-r^lSl 10 
(J:0^<#JBf S^lfij) {c*>^-fe;bEPj»^ffVpAi 

itiESfts. ife^^-^^i i 8«c<t:ti{f. Eutn 

WE\Mm&m*.iim5 (a) ©LXl*><=>LX3fc:9jr> 

o . ii^t 1 4 4 ftoM-gmmzttittJ] 

17.11 8CC<fc*i«. 

I m*ia«*-^-b^mij£ I mt g ( = 05© I m 
1) tcfJJiSr^n, c *!«:.£»), SlSC®2?tX- 
144, 1 4 6rt©l«iIlS#-JgK:«*S*iS. 
[0 08 6] ±MZ<DM*)WlJamE.*mi>miE$ti?>t. 20 

n> 1 7 0 «. EWHJ«EE^tt<DffliE©SJB <«*.« 
1 0~£Stl 00ms e c) iOfe^SW. m«4m 

>7--fejuEnftimEVp^jaj-r5. ogo. 

7 0«. 0^Ofcl,>5?ij*^«:fc^-C. «£#1iiE3ftrt: 
EPflDSEiSKfcflJl*. ^©EI7JtomEiIj|£LLT-e©Bf5F/?© 

*>7"-fz;i'®i£i p{ci£;c;r*>7 , -fe;i'E(7)!ni^BEVp^ 
[0087] -jkic. #>7t)mm&WD$nmmstM 

^fflS (BUfea6<DXf v?l 40) !C-31,>t. 08O7 30 

7 s - v -? i 4 i r«. s<rieia6©^^f yi 3 o-cissu 
fcjjOT'-fe^EpjnmEEv P . -r&fc-fctf^-fen-EPflns 
E©a««ti:. ^a*>^-fe;n i occEnJnbTt,^ 

^E«t£©Ma>6. .1<>-7'-fe^EnttlS)IVp<D^AV 

[0 088] •£©&. ^77142 r«. fi^AV© 
^t<B5:*liSb . ?&&©X f- ? 7" 1 4 3 - 1 4 7 "Ctt. 

-e©d^AV©te?fiii(cic;D-c^>y-fe;uEnft]mEv P 
©a{fcaK*asi»e-fs. 0*9. iavi©*!^* 40 

Jf&©|SgK:E#l,-Cfc#. *© I AV I Ai^ti>Hf, 
-K>7--b;l,Ef«)nmEVp©^ftiig=&ii< 0. a»K I A 
V I #/J\£ (,»«£'. #>?"-fe;UEPJjO^EVp©^{fcj£g 

*»<■*-*. *fcjgcc. i av i tfjtgmsoitecc 

»V p£ffc©JHJW#*< 5 . V p^{b©SW^oI 
£5ciSS-r 5 c £ 4 1/ r 

[0 08 9] «fc») 09£6H2-#JSUft#6 

(1) IAV|<0. o i vr*n«, gftilg=2m 
V/60ms e ciT5 43) . 50 
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(2) 0. OIV^IAVKO, 0 2VT?&ftfcf. £ 
{ki£g= 2 mV/4 0 m s ecitS (Xf-?^14 

4) . 

(3) 0. 0 2V£ I AV |<0. 0 6VT^K, £ 
{fc2S= 2mV/2 0msec if* (X-f u»7'l 4 

5) . 

(4) 0. oevsiiVKo. i v-c&tu*. mi 

aS=4mV/20msec£t5 Uf^U 

6) . 

(5) iavi^o. ivr*n«. ^ti$a=8mV 

/2 0ms ecitS U7-»yi47) . 

[0090] &&. S8©-7ct-^+- hM^tcsgtc 
(si/. &to{mAv<Dmtm&±z ^tii 

< T<i{«H,>. @9-C*n«. ;&±#9©ffi[S) 
[009 1 ] feUiSfao/c**te©^!j|«Cj:n«. «T 

tc^-r^*^ *wt©»jrc«. p i d^s 

(EtlJJD^E-7 v -7) ^fflC^-C^O^-fe^EPSD^EV p =£ 
fMaJ-f SJr^tci/fc,, *-^-fe;H 2 or© 

isgjin^jss-cjjo^-b^n i o©EiJflo^Efijai© 

3S##£fgU f + :^-rt©^S|g£M#/g83lH«:*£■ 
<gl&T££^fc^:P^;{^D£C£«;^ -e-tiffit 
«c, NOxigg©&fflf&K&T£e<gH#IS8ii3ft 
S. - 

[0 09 2] S/c. 02 2© (a) CC^-r«fc5(C. ^/X 
iig^k (NOxsSS^ft) CcBRt/. mi (tf 
>^-fe;USiS) *^<tf Si. -£ti«:jIfiet/&#'E.Jfll 
•fe^SE (.K>7--ir;UEffi)n«E) *Jit<-{CHlrS©BtSffl 

T. ^2-bJK-f2>-^i2JH 3 0) -e«. NOxtSSK: 

[0093]#(C. Ilft>A-i44iS2ft> 
/<- 1 4 6 <t^»)g|J (ffitStiiSS) 1 4 5 r*ii 

snsti^-. *-*-fe;n 2 o r©rc:g3!ft©p.jjgA^ 
*{c«:s**. *>*^ii^«c4>eEi$©wa^mssns. 

[0 094] -fe^ft I m 

^j) scio^oT'-feJH i o<Dmixms.m±^mjEL. 

Vp*WW5©r. Iiay»2?t>A-i 4 4. 

i4 6fg©^SK5Sa*ifiiE^-et5. 

f lSC;f2ft>A--i 44, 14 6p*g©^SS^fi 

**fl*ao«:«air*s. mmmm&omtic 
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CO 0 9 5 ] Sfc&K. EHfilWSESlJSKD^W (W^.«4 
msec) «fcO (10-HStlOOmsec) 

v#>7-*A,wm%&.<m:0MiEzmmt s©-c\ 

igg-fe>-9- 1 0 0©m^I#M5?Cc iSiogte^b* 

mcttod-c**. 

[0096) £/c. #>:/-fe;t>EPJ)O^EV p©^talg 10 

Srnj^ccas-rs©-?. #^zr-tn,\ io«c<fc£9i§® 

©f&^g&&r&£J:'5CCft.5. Vp^ffcBScc 

h£ts#. ^©k - -*mi>ww$ora>^©Effljiim 

EECcgJEStiSJ^fc&S, fe-oX. mm&<om*Wm 20 
«BE«»***ll-C**. 

[0097] — #-C. *>:y*-t»Jl/ 1 1 OOEpJJO^Efttt 

ii/t, 01 oK^T^^a^otfct^-ctai.n -r 

>) v T-mKissijoEpflnmEfiigiL 1 2 #-e-n-eftts: 
s$n-c^s. cc-c. EittomEEeiSL i ib. mmiM 
&&Bimm<D<)->mftr'3>z>Ag.t. v P = o <y- 

>Mmmt> ) _h© B £ ^CBKW> 6 <C *) . * 30 

fc. EPJO^EfiiSL 1 2«. &3Ragg&tBteffi©y ? =f- 

Kf?-c*5c*&. vp = o. 9v (y-y^-fijeay?) 

±©D.£ «t>£tN*. Ksft 

ig£K{2{i|il3?©<lg#£W^£©{C*fL. fflKH?l-©£fJ 
JnttSttKL I 1 . L I 2«EfJfln®Ei£glLX 1 £«iE 

[0 09 8 ] S 1 0O#tt?:fflt,^CiCCJ;0. K$i£ 

Sttffiea^««-c». Effira^EEiE^L 1 1 . l 1 2 
x&Bimvitmmztiz. *<Dtc#>. temmmtrnMc 

[0099] ttcmc. ±fa©in<^ffi«iS:?r$i]K-r-5. 
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iSSfcttiteB (SifctfctiiiSH) *>6**<?UlSC<i:{i 

[0100] EnJjnmEEBSL 11. l 1 2 i u 
r. &mmi£-s<tfts-:w&ig. -r&:b*>. a©v P 

M (@©®#) K:Wfe-mS4S^-rsci4>Dj<je 
[0101] ##39ICCtett*M2~IB5©IQS© 

muret*?. ±ie^i<Djgte©^i©t§a.*5*^ 

(Jg2©3liS©B.«) i>^>tett^«:fcWS^?g 
g-fe>-!M OOOf^gfte^KJi. ISl&tfllt2* + > 
/<-14 4. 1 4 6rttt7^©t£fiSiC*»?. £<©&& 
*9E»0T:<.»4 (MiLtf. *£t*©iy8ig&=2 0. 9 
^J.ffiot, ft>A'-144, 1 46l*J#gl385R 
®^©«3S!-C*^ci^P). NOxigg©fctH»K*$jg 

{t-r*. c©Ji^-. a^©#>^-feji/EWin«BE (a/f 

= 1 0~7^-C0. 1~0. 7V)ttt, ft>^-l 

44. 1 4 6rt©^a^g=&gftti-rs©K:5~i o^s 
&©i$fig*gu NOxigs©^tH%^a{ciQs-rsc 

[0102] *:cv#mte<D&B<-ctt. x.>i?>nmm. 
«{c*jt,»ra^©^>^-b;uEji/insEE«fc 0 feiisumEE 

(0. 8~1. 2V) £*>:/-feJH 1 OJCia-flgEfl 

jnu. *>yH2;n 1 oxvmimiiimtizigfflmicn 

BbZJ: Items,?*. Ctitcj:*). ft>^-i44, 
1 4 6rt©&§&fl£<,>*>Jfi<PfcBU NOxiSS©*^ 

[0 I03]»t Hi l©7a-^ + -f-£!!ig 

=J>1 7 0{C«k»3ll«SSn6*>©-C*0. I5ieia6*>6 

ZtfLX^Z. 

[0 1 04] 01 KCteC^r. 0 0*iYES 

t*5Ci^ff(Cy;f-^2 0 lCCji*. x>i?>f§ 

S*. sis^*^ij»fia-rs/cJf)©t7]»i©ispKjra*^a 
K©BSr?a-c*s. ?7]W»^p B i*i^ai/-r^n« (x^ 

v^2 0 2*iYES-C*tl«) . Z.?y?l 10«K© 
SaSJCjt^. *>7--fe;UEnJjO^E^tt©«iE. *>^t 
)1>WMME. V P ©SSfe <t' . ii^©ffiffi*HIS-r s„ 

[ 0 1 0 5 ] ttc. mmmmmmmj&Lx^wtiu 

(Xf-/7'20 2*5NOTS.n«) . ^f^203(C 
8X0 ^•5®Hrt5C^^*>c!: i 5*>*fiJSiJT-S4>©r*0. 
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{CteW£SteftB$^{Cfet>-C«. * + 14 4. 1 
4 6 l*J©gsgMJItt*4>&<.>fc«>. Xf- v y 2 0 3 #W5£ 

[0106] ifc. *-5tH»^aSfe I m#lESfilrftl,> 

( I m>4 (lAOSa) . Z.f~v y~2 0 4&CiiU^. 10 
>t>^-U4, 14 6 F*9©3?Sg8$3&*Sa$IJlfc{CgFffl 

-r-<<. m«o. 8-i. 2 vesow«r»«EE%sP> 

[0107] &±M2®9m<Dfc1&><c£t\\i. x>^> 

faft^c*5ws#>? , t*i i o <Dmmnmmz>tis&®i 

mcmtbhinZ. -g-ftiK. ft>/t-U4, 1461*1 

mx.mk-ctzjmcKz. 20 
[ o i o 8 ] *fc. ^e-^-fe^ss i mDmwm (4 

/iA«T) frfcttftSCi^mc. #>7*-fe;H 1 0 

«. ±ie o fcsmE#^«cErtfjo s ft s c t #ES±r * 
ttsttff wrniv # s <fc 5 (c & * . 

[0 10 9] (^3©HigO»*i) #>^-feJH 1 0© 
■?rfetf>:/-fe;H 1 0-CO^SEtiJS^lbL. 

1 4 4 . 14 6 rt©g|gitif»*i£ilnrs„ ^ t 30 
r. #Hife©ff5.«rB, #>:/-fejn l ooSf-f>f 

- CC J: 9 EPttlSEffiiE^lUg^ S C £ £&3gT 
[0 110] JrffcftJCfct. mm6<DJ << >Jl>-9->l,C 

*>-t,>r. xf^^ii or©ep»s^fiiiE©f^£ttT 

©<fc 5 Kg!jETS. OS 0 . ±fES8 1 (Dm&V&BV 
#liSfe©fl5.1§r«C*i{Cft;Lr. 01 2070- 

y+-h{cat>aaiD«E*iijE*3Btirr*. 012 
[oiin sr. m i 2«cfct,>-c. ft? o 

SWTS. «*.«. lO-ltlOOmsecSKXf? 
7'3 0 I#tt5£«i5l|§ft.&. ^l,T. Xf 7 ^302?. 
«. #>7--6JH 1 0©3frM Vb'-^R i p£gc 
Sl<^f 7 7-3 0 3-CB. SKF-f >tr-#>* 
R i p(Ct&DrEnftimEit^LX l©«#?r?SiE-r'S. 
SSKXfv 7*3 0 4 "CB. MliESiOEPAlWEgUtOM 50 



#P§2 002-202 28 5 
26 

[0112] ±12*7- v 73 0 3 {C-3(,>-C0 1 3 £JB<,> 

xm&micmM-fz. *&-on~sr>zR i Pimm 
x2K.m*)Wt*.. •€©«&*>[*<* <-rs, ctucto. 

mi5=- + >A-14 4F t 3©^^Jg?:«iE,-r^fil (<fc«3 
^<#8rrS*fa> fCsP>^-feJUEPftI«BEVp*$ffljES 
ftSi^KftS. *T-f>fcr-ir>;*Ri p*5« 

WimE.fflgL$:moLXlif>h 
LX3K9J9&*.. -5-©fgS£**<^S. CftiC<fc 
d . m 1 + 1 4 4 t»JOSMM«**^r*rtl«: 
^>y-fe;l/EfflJD^EV p tfHIESftS <fc 5 (CftS. 

coii 3] *&3<Dmm<mmic£tn3i, 

14 4. 1 4 6rt©»SIBW*«Efbr«J:5«:jl«> 
^*AEfflWEV p *®m?Z> C i^olfigi ft S. *© 

tent. gM7x#©NOx&g#ffi^<&fcbr**«fc5 

CCftS. 

[0 114] (^4©HS6©?B]!g) SI4©lgS§© 
*-^-fe^®£«:ft;t;-Cii<>7"-fe;n l 0©Epfti^ 
*-*H2;l>fl^cq£C"C-fe>1J--fefl>l 3 0©ta^J«i£% 

. **x?S)g^tiiiig©«gs«B!ifaia 1 ftwm-cif z> 
©-e. ^©ift^B^ai-r?,. 
[0115] ty-v-tii'mffiMiEomm*:® 1 4^c^ 
tiMiK^ts. ft*?. ii4 (a) - (c) am 

(a) - (c) HJftiSK&tfNOxiS 
@f*s— S©4>t-e©*>^-fe;H 1 0. *x*-fe;U 2 
0SO*H2>-9-fe;H 3 O©S#tt%^T0®-C*»J. 0 

^r^t-#tt (@©A^i) «t!ria03rift^ 

[ 0 1 1 6 ] C C-C. B 1 4 ( a ) "C«. 

( a ) tpoffljanmmimLx 1 j: o *>««Efflj mote 

fflJ) «CSd©EW!)DSJEa[^LXA*aW-C*t»). C©EJI»n 

•5. ma^smM^m^s.m^y b-rzeta. mi 

SO'^2 ftW<-144, 14 6 f*3©KJRsia*^^ 
±»-T 5 C £ ZMK b . iS«:gF*'xag©±^<l«:M 

mvtfy^-kjn i o<D^-/>e-^R i P *i® 
Tort. #>y-fe;n i or©NOx^jg3^Dftc» 

[0117] Sr. ffj&Diif). 144 
rt«3rS©ffiKIRiSS«:«^Starte0. -?-©8!&«3§ 
SSEfSi brl?2 ^ * 1 4 65Ci£ttiMj;fc«t>. ^ 
^U-fe^ 1 3 0 ttt, NO x^-S?mStCglS^5J<D* 

y Hz ? H^ ; &JjDfiLL/fcms£b'<jur-fe>if-feJi'^sfe I 
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CO 1 1 8 ] »WSlS<DfiW»tt»r# 
>y-fe;H 1 0<P5£?^>fc:-#>*R i p#±J?fS 

#y7*)\4m&mi4 (a) {cAjgr^r«Ftt 

«Hr»riaaf»2^ + >/<- 1 44, 14 6F*9<£SIS 
K»^i«JPra. -toteaft, 13 1 4 (b) 

ftfflKil ml-*lm2lcSJ{t) . *fc. 01 4 (c) CC 

(•fe>tMr*©«ttfflttI s HI s 2«cSffc) . CO 

hs£<bi s2(ca, *-*-fe^i 2 omo^&m 

I m2ffl^©*7-fe? h«8W£S*i, cti^NOxiS 
[0 l l 9 ] *cr. *H*So^.«o^rtt, SSSm 

SWJSft5fc>tffc;i^«II s 1. Is 2*6*.=.* 
■feMCM Iml, I m 2 fc^ft-etiWW 5. T£ <t 

im*&*ft^ttoxftmw&ofr<»mtchz> ri s 

AJ CC*iIE£tt£ 0 ffi-st, SM?X<DNOx«fiMrC 
&£i§^CC y «CCR— U^rtrfDNOxi^fcffitf (-fe> 

[oi2M ft*. »^att©±»*«#a»r#> 

y-feiH 1 0(D^^>f-^>XR i pjWKT?"** 

^ #>^*n4Mttt, @i4 (a) KH&r^irs* 

ftKM^SEffc) U »lRO'S2ft>A-144, 
1 4 6rt<D&3&*ft#C<8M£fc*. c<D£§£*C 
tt. *i*t;H»«ttc:<JIWttIm3ia:0. *7 

[0122] *>^*;t/«K«^6*-*-fe;U«j(£fi€: 

i 2 oaw>wi3 o<c«»sftm»DittnKA 

[0 123]*6C. 7^3>17 0W?)«I?W-l2 
>1f-feJU«8fe(0«jE#IBK:o^T, §15OTD-ft 
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[o i 2 4] hi stcfe^r, jtfxfy^o lr 

tt, NOx&g©MJ*^>*r 

Mx«8ms ecSCCXf-^^4 0 1W 

SI 7 2T«EUfc*-*-fe;b«»I m*R*i&#, Mi 

10 [0 12 5]*<D»* Xf7^4 0 4m *~*-fe;U 
1 2 0Rtf-fe>tHz/t> 1 3 Ofc:fetta»*<D*-f XRCX 

**-**Jl>*»Im*»tf£toit rim'j£S?ffl 
t^>o COX7"^^404CC < fc0, ^tJH2 0R 

i 3 o&mzmkofmfeiiv&fimiE 
cc, i2o. 1 3ov<omm<Dimmt)&m-v 

[0 12 6] JftfgCC, ^^4 0 5m UEXf? 
:/4 0 3<D^>lHz;l/®fcI s^6i«JfE*7^:7*4 0 4 

I s B ft*. C 5 I 
s£iiiEUT r I s BJ SrWHrSCitCAO. 

*<fc9Ktt*. mil WBH14rifc f§IE&<£>-fe> 
-fr-fe^Wfc I s B£ r I s Alt J ft*«&ft&. 
[0 I 2 7 J fflU JbBBl 5 0DNOxiggfcffi©#t^ 

<D««c8e!»-£. SI 5^f7^402- 

[0128] «±»4aaittflWB«CCj:tltf, -*~*-fe 

tcb/c©r. H— NO XiMtCAoTfc&2 ? + 
l 4 6 rt<D8i3K35m<D^I&cc<i: 0 -fe I s 

40 *//^*©NOxj«*«iJEft<«Mar5ci3wr*s 

[o i 29] *^o^!S§rt±jemiowgcD 
««<*:raa«:. p i D#fi^«Ccto^»-fe^ea*^ 

[0130] ±Kufc#*«K-fe>-*i oom 

50 1 2 0 1 3 0 £#tt«WiffC>ffiB«: 
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[0 13 1] (^5 0HteO^S§) MMCC*** 

&*m]E?*>m£t. HD<*-**>Mi«R:i6cr-b 10 
1 3 0©ffl*«E*fT^ IMi*flW»-3tt« 

[0 l 3 2 3 *<DWmtbx % *-*-feJb«ltR:j:D» 
2 * * >/t- 1 4 6 rt(D«finW5«tlt«r* i*«c. 

-14 4. 14 BrtOSiaK^a (HMUE) #-£&C 

ffi^^n^o fflLr*©», #>^-fe;n i or©»«« 
Kfcj£Cfc«fcw:mA u»;t>"<t) u-^/u. nox 20 

jur*9«»u^i>#;*S<8&Sfcde>. #>^-b^i 
1 orNOx*»»«rfl-«wwRt**«c»fflr * 

an«**-tfn«:i/J:9i-r*&, NOx*ttaWc#JWl, 

tt<mtiz>. *cr, #>^-fein iotNOx^ 

&r*. jmaow2^+>/t-i44. 1 
4 6rtcc«^FcD^a^^gi^Qr. zommmmz 30 

[0133] #>^MPJWtE»ttO»iE, &OTc-fe 
T*. ft*. 016 (a)-(c) 5*fiufeiS3 ( a ) - 

(c) tmmic. mmim&vNox&g.&-j£<Di>± 

ro^>^-fe;H 10, ^~£-fe;U 2 0Mt>f-fe 
;H 3 0<DS«p14S:7ftTBIffi'r*0 % H*. I^T^T 

40 

[0 1 34] ifrftt. #>^feJH 1 0©^^>f- 

1 ooenfti^E^tt (BiftraEi&RLX 1 ) ccRrr*« 
16(a) *cs»ar^-r»*»tt (laoft 

epflnflBEiBSLXnCcfctiW, 

>y-fe;n 1 orNOx^$n^^isw>7't 

^I2f t>A'-i4 6{CiShiit% ££oT. SI 
6(b) (c^Tcfc^CC *~**^«affliml#ftilJ 50 
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SttSiftK, 016 (c) Sc**1\fc5«:, is>*HsA, 

mt&mi s uwwsti*. cor, s%ai s uaz 

SEtt I s l7&>6>*7-fe? (^^•fejl/^lm 
14B£#) «r«#T £0 CtiftJ:^ SISKSRtB^©* 

>««*s*&c>*«tt r 1 s cj #f#e>ft* 0 

[0135] Ctifctfl/r, SJ#XfiKOffiT*>fflf*« 

«r#>^-fe;n 1 oofR^>b-#>*Ri P #_b 

#>^-b^4#tt*SH 1 6 (a) KjSfcriR 
T^tt (0OA^2) KMfcrsc&*&> ^ob$o 
*-^-b^«attIm2«cS^r. HI 6 (a) SCtt? 
tfRttVEEttftiLXl (ie») *>6LX2 (AS) CC 

CtifCfcO* SlRC8ir2 14 
4. 1 4 6 A(DJ»BWHIa^-SK:iNar»tl k 13 1 6 
(b) 0^r~£-feJM#ft. Hi 6 (c) <D-fe>U-fejHf$ 
tt**«C*«-CS«-»ttiftS. COR. S2?t>A* 
-1 46P^O^gmigS^-^^ctl^Ci^6-fe> 

imz;h 3 or««*ffli s co^ 

ztiztc#>, mvmi s itu?*?*? hmfc&*$m. 
tz. cur, ^sg^B^o^-fe? h«t€$s 
ttowfttt r i scj sw»6ti*. 
[oi36] — »^x««©±»«if«wr*> 

7*-fe;H 1 0<D3&jy\*-?l*XR i p#®T*r&*# 
£$Cf*, #>y-fe;HJtt*JH16 (a)-K-«MK« 
T^te (B©A»?3) ^k«Ci^e, -^OBJO 
•t~*-fe;l>mi£fill m3C£g-3<,>T, 016 (a) 5Ctk 
TEPftlSESStfLXl (*S) *6LX3 CZjfift 

S) ic&mstiz. ewe* 9, siatf#2*+»t 

-14 4. 146 rt©«SBB»J^£fc*«a>3 B 
16 (b) 0>£-Z<iz)lim % mi 6 (c) M>9-fs 
;U#tt^^H^"C^f^tt<bft^ 8 COR. 1112* + 

1 4 6ft<Dmmwm&&-micmctiz>c <b^6 

t>n*13 0TB«t«I s lMWShStf. C 
<D®$ttI s 1^6^^-fe^ h«a^S»T-5CiCC 
£9, SS8S»t7t7 h®fe*^$ftC^®Stt 

ri scj 

C0137] ±BB6CTB«6!>ffffl*J5i-ra«cSi. v 

>r n > 1 7 o mftm*<Dmmic%mbtc 1 

1 1 0OEWmtEE»9tt*»iE'rs. COR, ^^n>i 
7 0«. «^K4ms ecHJWr, iJEIfjESn^ailHI 

Mn&Mm±v?<Dm>i<D#>y''b)i>nifci viator: 

[0 13 8] v^u>l 7 0», «p«F»3R<D«H 

(CietgL/c r^20^E^gj ib-Cgyld@l 5 0-S5 

**noteHi 7(Z)tes*iasrs. mi 7 rat. grie 
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S. Tfcfc>%. X7 i ?7'4 0 2iia<DXf-y^4 5 0r 

2© i mil) *iasfflx«-e©je^«ciix«urc^*>s 

*>£ffi3iJT£». C©i§£. S?&©@73?«:j:9. 
■b^SSSI miSSfil (s&2 * + 4 6( ( 3*gfS 

^Drtf^^zJUEpfalSEa^IESfirteD. 
<MS*iUr. -te^Sifcl m**g&fft«C*tl,riR 

j&or^fttf. ^4 0 3tii^©i&ffi*i©6-r5. io 

-f&fc*i, ^2^ + >^-14 6rt©8iaKSS*i^ 

40 3-4 0 5). fcfc. m*sgg<ii 
[0139] ±120 1 7 CCtfttf. BttlttEMBGttMIl 

J:0HKEWe«Er*5J:5«:tt*. 20 
[0140] «±»5©|Q6<D^!8Kj:tl«. -fc-f -b 
I m (*-5»-fe;na*) tc<fc9*>?'-fe.>l'EfttiO^ 

<. ^t>A-I44. 1 4 6rt<DSISS^fi^— SCC 

Awm^jwisti*. -e©*sm. gf#x*©Nox?g 

[0141] -b*E|JJJDJtBE»tt**liEr* 
#8<fcLr> S*^7©»S«Ctt*.r. SfSBBl 2©«S 30 
I*ll->ttat». ogD. *>7-fe;H 1 0©S&?-f 
> f - y > x <c & D -c # > ^-fe ;uEpfin«E1#tt*«iE^ 
S. B«ec. 8F#xtf©NOxigg#fif 

[o 1 4 2 ] ttc. *m5<mte<D&m-eb±M&^m 

«WKB&R«K. P I D^ft^KJrO*-* 
£g£{f5C:7 -f - Rye, * £tt3fi^grd5£{;tjt&») . 
*>:?"-fe;U (flW ©Effln«E*Wi©&ai&®U 

^^-rtosnaBwat^awwK:^:* < aura t 

l^/c^AiSOSCilttl,". *tiiSMC. 40 
©MtHfi!KfgT£*S < gH#«Sri? 5 ns. 
[0143] SfcfSiC. EPfln«EE$iJgJ©Jg8ia^;Ui4 
msectS50(CMU ^>7'4z;l-Ef«nmiE#tt©ffl 
JEOfffiSte lOHSlOOmsec. ■fe>-»J-fe.>HiWjflB 
JEOfflM* 8 m s e c i bfc©r. ;tfXjgg-fe>i*- 1 0 

±efiiE#m>ft*c £<fcaa. -en&tc. Ensn^E^i 

•5. 

[0144] &**9HBt*. ±EfiW-«:^0WB»(c-C* 50 
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«HtC*S. ±i2Htt©0!£r«. *>^**1 10© 

ErtraSffiE^L X 1 ©«# *Jt*T £ <fc 5 fc« 

C©HSHcft*X. EJ«in«EtiKLXl©*7H2 
*h (WEBS©* 7 -fey H> ) *19«TSJ: 5£«IE 

xsa©fiT^fit*m^fr#>7"-feiH i o©3R^-r> 

1 8 K.£MX7nt<m. tcK<tr«c& 
*e>. -?-©^©*-*-fe^®SECCS-^l.»T. EfttDmEit 
«£LX 1 (HiS) *>*>LX 1 0 (j&K) 
*fc. »X/^«flE©JJf^»fflH*»rc#>^-feJH 1 0 

3) K&AtrZCt*e>, *©B*©*-*-fe;M68»cg 

-^r. Ensu^ffii^Lx i <«■> *>e.LX 1 1 

•rSCi{C«fc'5. *2? + >'<-14 6rt<OglSB£Rft 

«««— ^(cfiifctts. ^nKcfco. »Jtfxtt»©NOx 

[0145] "^-f n> 1 7 Oit. 

©ffiHCClBKOfc rEpjbDflBE»jE^aj ^5019© 

4. C©«iS«. S?ffiH7©^a©-8P*^iSl,«:fe© 

-c*o. xf^^i i i-i 1 4 -c«»rM©a») . 
f -feju^ss; i m©^*ji^. *-$-feji'miS©<iMA i 

m©#Ui. 407--fe;bEnJjn«E©ffliEaAVp©^ta«: 
**l*tlff3. -€-L/-C-e©^. ^fv^50 1TB. A 
Vp^0*>S*>?r«SiJL.. AVp>0©iS^^f7^5 
02{Cit*. EPfiOSEa^LX l©^-7-fe^ F*MiES 
AVp/cWi9-?>T. */c« AVpgOCtS^X^^yS 
0 3(Cit*. EHttimE^LX l<D*7-t? h^ffiiES 
AVp/cW«6T. S^f^5 04Ttt. »IEa 

[0 1 46] ±iex^y-^5 0 2(C«fcn«. EfU0«Eit 
ft^maiai 8©LX1*>6LX1 0(C«;>J#t>'?. 
mi^ + >/f-14 4rt©^SS3R?:«6-r^flSl <<£•) 
^<»(ST5^|SJ) CC^>^-feJUE(fl)nmEVp*iffliES 

tis. Sfc. ±ia*7^ ^5 0 3 cc,tn«. Enmsffii 

tttfffl&fcflBl 84>LXlft»6LXl lKW0§t>0, 
411 1 4 4rt©38SB**£Ji J f-r:£iSjK:tf> 

y-fe^EUJtaSEEV p aW*liE3#i*. 
[0 1 4 7] mrteHl 2©J: J 5(C5g-?W>f-5r>x«: 

t/ttm*. C©«^, dO^-fe;H 10©3R-?-f>t 

[0 14 8] *fc. rfO-Z-fe^ 1 1 0©EnM«E*iE<f: 
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MPfcWBEVptBBEl/fcai Ut^7'1 10-13 
0) . CtiK^t, *>7-£>l<eitiiaftK<8&*:ffiiEl* 

■feJUEP*P«EEVp*i93£-rs. -eur. s^a©*>7- 
[o 1 4 9] frteiaiK^^LPF 1 8 ok-^t. 

•CXETZ. ^©tS^tt&fcfiSiL-C. LPF18 0£ 
02 0©«fc5fCiifJS-fS. 0. 02O-C«. XW? 
fSWfcffOrLPF 1 8 0©HSiffl£R 1X«R2 

(six, r i>R2> ©ra*i3ft»{ctto!M.. %g»«x 

ET*. JOJlftlflJCtt, iI5it©l8Sfijgg&ffiBSK:«0 20 
tZCb fc?Ttt-C**. ±fS©iI9 LPF 1 8 0 ©!$£ 

jisa^isss $ c l t & * . 

[0150] #*igg-fe>1f-<fc ±IBS2Sf{C^ 

r^«*-b>iM ootwc&j&rct-s. «*.«. 

02 l«C^-r^©^Xsgg-fe>D-3 0 0*s®^-Ct • 

02 1 ©#Xjgg-lz>1J-3 0 OKfeOT. — #©@ 30 
&HJSH3 0 1 (Ctt. mi *>?"-feA<3 1 OStfJ^tf 
>y-fe;U3 2 0^Si'te>n. W©S(*l)Sf3 0 2«: 
B*^3?-fe;W3 3 0 i^2 -fe-fUi l,r©-fe>1Hz;l'3 4 
0 4jMfr*rRW6ivC(.»*. H^m)K»3 0 1 
&t?3 0 2©Pal«Cttmi 9 1 + 3 03R^2?t 
>^--3 04#t3W6Jl. 0 304 

&. fcfc. ^1 5=-f >M--3 0 35C«f>*-;U3 0 6 
£/^-CgF#;**«gAS*lS. 1?^3 0 7. 3 0 8«A" 
mfflK. ?f#3 0 9iJt-$t*5. 40 
[0 15 1] ±$&tf 3 0 0«. miSC/m 
2^ + >^'-3 0 3. 3 0 4fttCisVZmmtHLAtl<D 

•feJU*2-7©^<>7--fe;I/3 1 0. 3 2 OCC^-filOfcfc© 

fsimcc, ^<>-7*-fe>n 1 0 (DtmmsEffiiE. 

©*;k 02 1 K^4o©^;U£W^S^>-tf-flfj£t{ 50 
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it-cc. 5oti±©-fe^wr-s-fe>tf«i^-efe-3-c^M 

[0152] NOxigS*^ffi?rffi'Sc^iga-fe>1f© 
ASK. #56#Xj£#©igg£OTHCi^-£COi6g:& 

*»6HC^co*»i?LrHCiitt4>coiMt*t)ifflr 

j: 9 #xi^©&ffl«g#i6LL-rs. 

mi] rtx&i^Bimi<m&zm?mim. 
02] ^xjss-fe>if<Dfltes%^-r»faia. 
03 ) ^xjga-fe>-^©s-fe;u©#tt4^-rv- 1 & 
©a. 

0. 

[05] ^XiSS-fe>if©S-fe;u©#tt?:nx-rv- I# 
[06] v^a^Kisy^^-f^^a-? 
[07] ^>7--fe;l.EnJjDmff«Ftt©ffliE^IIB^r7i3 

[08] #>^*;i/aap^©«<iauaKe*«*wr 

[09] ^>7--b;I/E|7»a^E©^t^a^oig:^}E34i 

[0io] #>^*iuofipantE«tt**"rv- imm 
0. 

[011] ?W=i>Ccj;2,^^>;l/-?^?r^-r^n- 

[012] #>^*^eraora«t©«E*iii*^-r7 

[013] *'xigg^>tf-©-1<>7'-fe;u#tt€^-rv- 
H*ttH. 

[014] *'XigS-b>-^©S-fe;l/©^tt?r^:rV- I 

^0. 

[015] -fe^-t-teJimjtWffliE^fB^-r^a-^* 

[016] ^iss-b^^-fe^^tt^Tfv-rv- 1 
fc&0. 

[017] ^y*)\sn8t<miE.^mtt-??u-?-+ 

-h. 

[018] *>7'-fe;u:m4^-rv- I q#tt0. 
[019] ^>7--fe^ERSn«E#tt©»iE#«*^-r7 

[020] ffi©^CCte^SL P F©«SE%^mS8 
0, 
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[02 1] tt©»»Ktews*xitt*>if©«te!ct^ 



[132 2 ] x*m&&imic*$vz>&mm^m>tL&<D 
^r0o 



36 

* i o o-*f^ifia-fe>*. 1 1 o-*>^-feii/ am* 

;U) . 12 0 1 3 0"-fe>tt^ ($82 

% 14 4-»l^t>^-, 14 5-3RD*. 1 
4 6-*2 * + 17 0-v-f3> % 30 0-# 

*«S-te>t>\ 3 0 3~Jm 3 0 4-J&2 

3 0 5-ttQff. 3 1 0. 3 2 0 -3j<>^ 
■fe;U (ST 1 -fe;U) , 3 3 0-*—**Jk 3 4 0-- fe> 
IMs* (312**) . 
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